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Increased Use of Medical Services and Antibiotics by
Children Who Claim a Prior Penicillin Sensitivity

MICHAEL J. KRAEMER, MD; HOPE CAPRYE-BOOS, MS, ARNP, and HENRY S. BERMAN, MD, Spokane, Washington

On surveying 3,467 children (ages 0 to 19 years) who were members ofa health maintenance organiza-
tion in Spokane, Washington, we found that 95 of 1,497 respondents (6.3%) claimed a past intolerance
to penicillin-like agents. We investigated the costs ofproviding medical care for these 95 children and a
random sample of 187 children who did not claim prior penicillin sensitivity. During a two-yearperiod of
observation, the children who claimedpriorpenicillin reactions hada significant increase in the average
number of medical visits, the average number of antibiotic prescriptions, the average wholesale cost of
antibiotic prescriptions and the average antibiotic cost per patient per month of observation. These
children have an increased exposure to antibiotics that may increase their risk for adverse drug reac-

tions.
(Kraemer MJ, Caprye-Boos H, Berman HS: Increased use of
penicillin sensitivity. West J Med 1987 Jun; 146:697-700)
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Penicillin hypersensitivity reactions are common. They
usually appear as a drug-induced exanthem but can

occasionally be an explosive, life-threatening systemic re-

action. Penicillins remain the most common cause of drug-
induced anaphylaxis,"2 resulting in several hundred drug-
related deaths each year.3

Penicillin hypersensitivity from oral or parenteral expo-
sures to these drugs may develop in children as well as in
adults. The actual prevalence in the pediatric age group is
unclear although estimates range from 5% to 20 %. Only a

minority of the patients who claim a penicillin hypersensi-
tivity actually have a true allergic sensitivity. In a recent
clinical skin-testing trial, only 8.75% of children who
claimed some prior reaction had positive skin tests (which
implies a current allergic potential), and in only an addi-
tional 1% of those who did not react to skin tests did an

exanthem develop with a ten-day course of penicillin.4 In
many children a transient rash or gastrointestinal reaction
can appear either from the infection itself or from a toxic
reaction to the antibiotic. If improperly interpreted as an

allergic reaction, the child would be labeled as "penicillin-
allergic." He or she would then be encouraged to use alter-
native antibiotics like sulfonamides, erythromycins, tetra-

cyclines or cephalosporins.
This research was undertaken to study the subset of chil-

dren who claim a prior sensitivity to penicillin without
regard to the validity of their claims. We wished to define
any discriminating characteristics for the children who
claim this sensitivity and to assess the impact of this claim
on the cost of their medical care.

Patients and Methods
Allergy Questionnaire

We designed a questionnaire to assess the prevalence of
common childhood allergic disorders: chronic dermatitis,
allergic rhinitis, asthma, food hypersensitivities, stinging
insect reactions and penicillin sensitivity. This was mailed
to the parents of 3,467 children (ages 0 to 19 years), ap-

proximately 50% of the membership of a health mainte-
nance organization, Group Health of Spokane (Wash-
ington). The questionnaire included a form containing the
necessary elements of informed consent as approved by
Group Health of Spokane that was signed by the parent or

guardian ofthe child.
Of the 3,467 children sampled, 1,497 completed ques-

tionnaires were returned (43.2%). Parents who answered
"yes" to "Has your child ever had a reaction to penicillin-
like antibiotics?" were placed in the "claims penicillin
sensitivity" category (N = 95). For comparisons, we se-

lected a random sample of 187 children whose parents an-

swered "no" to this question.

Medical Records Review
We reviewed the medical records for the two years pre-

ceding the time of the survey, noting any documentation of

drug allergy claims in the drug allergy decal on the front of

the chart, the patient data base and the ongoing progress
notes. We recorded the total number of medical visits and

antibiotic prescriptions during this two-year interval. The

cost of each antibiotic prescription was determined by mul-

tiplying the prescription size by the wholesale drug cost
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during that year. The average monthly antibiotic cost for
each child was determined by dividing the total drug costs
by the total number of months of membership during that
two-year observation period. For children who joined the
health plan during the two-year interval and for children
who reacted to penicillins during this interval, we used
information only from the remaining months in the two-
year interval ofobservation.

Statistical Analysis
Age and sex, claims of other allergic conditions,

number of medical visits, number of antibiotic prescrip-
tions obtained and the cost of antibiotics were compared for
patients and controls. The mean and range of these vari-
ables are listed in the results. The absolute number and
percentage are listed for proportions. For statistical anal-
yses we used the Student's t test for age, the Wilcoxon
signed ranks test for variables that were not normally dis-
tributed and the x2 test for proportions. A two-tailed proba-
bility was assumed when determining significance levels.

Results
A total of 1,497 persons returned the survey (43.2%).

Of these, 95 children claimed a prior penicillin hypersensi-
tivity (6.3 %). Penicillin was the drug most often implicated
for causing this reaction, although reactions were also
claimed for ampicillin, amoxicillin and bacampicillin hy-
drochloride. In most instances (87 %) the reaction occurred

after oral ingestion of the drug. With the design of our
study, we could not determine if the rate of sensitization
was greater with the oral or the parenteral route. Most of
the reactions occurred in younger children (from birth to 3
years of age). The median time from the onset of treatment
to the appearance of the reaction was one day, the range was
up to nine days. The most common reactions were a pruritic
red rash (53%), a nonpruritic fine papular red rash (38%)
and large blotchy hives or angioedema (14%). Only four
children recounted symptoms consistent with anaphylaxis.
The median interval from the time of the reaction to the
time of the survey was four years (range 0.1 to 18.6 years).
The median age at the time of the reactions was 2.2 years
(range 0.2 to 16.5 years). In this survey, 28 children who
had their adverse penicillin reaction during the two-year
observation period (incident cases) at the time of reaction
ranged in age from 0.9 to 16.2 years (median age 1.8
years). None of these patients were admitted to hospital
during this two-year interval. A physician confirmed that
the rash was allergic in nature in 62 of the children. In none
of the 95 cases was more than one suspected penicillin
reaction reported. None had specific allergy skin testing to
confirm their suspected penicillin hypersensitivity.

Of the 95 who claimed prior reactions on our survey,
only 59% (56) had any documentation of their claim in the
medical record. This could include a drug-allergy-alert
sticker on the front of the chart (47 % [45]), an adverse drug
reaction claim in the patient data-base section of the med-

TABLE 1 --Clinical Characteristics of Patients and Controls
Clinical Characterisfics

Age
Mean. years .. ......................

Range. years ...........................

Sex
Male, No. (li/o) ............... .. . ........

Female, No. .%)
Allergic diagnoses

Chronic pruritic dermatitis. No. (i)
Allergic rhinitis. No. (1%) ....................
Asthma. No. (/) .........................

Food hypersensitivity. No. (%) .....

Insect sting allergy. No. (0/s)
Total physician visits in the 24-month observation period

Mean. No. visits ........................
Range. No. visits . ........ .. .......

Pat/iet/s. N=-95 Controls N- 186

8.93 8.91 NS
0 8 to 19.5 0.4 to 195

51 (54)
44 (46)

17 118)
20 (21)
1718)
11 (12)
4 ( 4)

5.49
0 to 39

Months of observation during the 24-month period
0.0 to 5.9. No .... 11 (12)

6.0to 119. No 15 (16)

12.0 to 17.9. No. (qi/ol. 14 (15)
18.0 to 24.0, No. (0/a6) 55 (58)

Total antibiotic prescriptions in the 24-monrth period
ean 1.73

Range 0 to 14

Average antibiotic prescription costs per patien-it during
24-month period

Mean. $. 4.60
Range, 5 ..... .................... 0.00 to 59.92

Average antibiotic prescription costs per patient per month
of observation
Mean. $ ..... . ............. 0 36
Range. $ 0 00 to 7.27

90 (49)
96 (51)

17 91

8 ( 4)
12 6)
9 5)

3.27
Oto 19

NS

<- 05
< .01
< .001
NS
NS

< .001

17 ( 9)

34 (18)

19 (10)

116 (62)

0.80
0 to 9

1 75
0.00 to 21.99

0.12
0.00 to 4.31

< .001

< .001

NS - sirir:si;grificc
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ical record (26% [25]) or a specific notation of a drug
allergic reaction in the patient progress notes (22 % [21]).

Ofthe 187 control patients, only one patient who had no
prior history of drug hypersensitivity on our survey had
claimed an intolerance to penicillin-like agents on the pa-
tient data-base section of the chart (making a survey false-
negative rate of 0.5 %). This patient was excluded from the
analysis.

Both patients and controls had similar ages (see Table
1). There was no significant sex difference. A history of
chronic dermatitis, allergic rhinitis and asthma was signifi-
cantly more common in the patient group. A history of food
hypersensitivity and of stinging insect reactions was not
different. There was a significant difference in the average
number of medical visits during the two-year period of
observation: 5.49 for patients and 3.27 for controls (Table
1). There was no difference in the number of months of
observation between the two groups. A significant differ-
ence occurred in the average number of antibiotic prescrip-
tions: 1.73 versus 0.80. There was also a significant differ-
ence in the average total cost per person of antibiotic
prescriptions issued during the two years-$4.60 versus
$1.75-and in the average antibiotic costs per month of
observation-$0.36 versus $0.12. The range of these cost
categories was broad, so nonparametric tests were used to
determine the significance of the differences. In both
groups, the number of antibiotic prescriptions written was
maximal in the children younger than 4 years (135 prescrip-
tions for 69 children).

During the two-year period of observation, 104 courses
of non-penicillin antibiotics were issued to the children who
claimed a past penicillin sensitivity, and 31 courses ofpeni-
cillins were given to the same group. None of these patients
who received the penicillin had documentation of any al-
leged penicillin sensitivity in their chart. Only one of these
antibiotic courses resulted in a rash and subsequent with-
drawal of the drug. There were no other adverse outcomes
or allergic-like sensitivities noted with any of the penicil-
lin-alternative antibiotics administered to these children.

Discussion
Several risk factors have been associated with the claim

of a prior penicillin reaction. Young children and middle-
aged adults are at an increased risk of a penicillin allergy
developing.5 The median age of initial penicillin reaction
for our group was younger than 2 years. It is likely that the
increased incidence of penicillin reactions in this younger
group is at least partly explained by this age group's in-
creased exposure to antibiotics. The association of
claiming a penicillin reaction with other allergic disease is
controversial. Asthma and hay fever have not been more
common in persons who actually react on skin tests to peni-
cillins.6'7 Nonetheless, many earlier series have suggested
a higher rate of claiming penicillin allergy in persons with
other allergic disorders.8 9 It would seem that the likelihood
of persons to claim a prior drug sensitivity is directly re-

lated to the likelihood of their being exposed and thus to
being sensitized to that drug. It is possible that allergic
patients are more likely to claim this sensitivity because of
an increased exposure to penicillins to treat infectious der-
matitis, purulent otitis and sinusitis. An alternative expla-
nation is that this subgroup of allergic patients represents
persons in whom cutaneous or gastrointestinal symptoms

develop more easily due to any number of nonallergic expo-
sures, like infections, fevers or toxic reactions to drugs. We
could not discern if a "diagnostic bias" also led parents of
allergic children to more readily assert that their child's
otherwise mild exanthem or reaction was a "drug allergy."
Without specific skin testing we could not further evaluate
these possibilities.

Several clinics have carefully evaluated patients who
claim a past penicillin hypersensitivity. Using skin tests
with major and minor penicillin antigens, they have shown
that from 9% to 19% will actually show evidence of allergic
sensitivity.5 101-2 Therefore, we assume that most of the
children in our study are claiming an allergic sensitivity to
the penicillins unnecessarily. While the history of their re-
action is somewhat helpful, without confirmation by skin
tests it is difficult to identify the truly allergic patients.

We have shown that the children who claim a prior
penicillin hypersensitivity are more likely to seek medical
care and to receive antibiotics. Their antibiotic costs were
increased nearly threefold over the control group. They
probably represent a sicker subset of children who more
frequently require antibiotics for acquired infections. It has
not been shown that these excess antibiotic costs could be
decreased by more clearly evaluating their claim of peni-
cillin allergy. A recent report by VanArsdel and co-workers
suggests that routine penicillin skin testing could be safely
and effectively used to determine if patients with a history
suggesting penicillin allergy are no longer allergic, if they
ever were.13 Before recommending routine penicillin skin
testing for this group, we would suggest more careful study
of the potential costs and benefits of this approach.

It is disconcerting that only 59% of those claiming a
penicillin hypersensitivity in our questionnaire had it con-
firmed in their medical records. We compared this finding
with a review of coronary care unit charts for adequacy of
drug allergy documentation. In that study, only 40% of the
charts had documentation of the allergy history. 14 As in our
survey, this failure to document drug allergy status oc-
curred even though the information was usually available.
The failure to document a drug allergy usually results from
one of three causes: failure of a patient to confirm the sensi-
tivity when casually questioned, failure of a physician or
pharmacist to ask about previous drug reactions and failure
to document the information in a conspicuous area of the
chart. We feel that we had a higher proportion of positive
histories with the allergy questionnaire because we used
several questions to prompt information about prior allergic
reactions.

We were also concerned that some patients who claimed
a sensitivity in our survey had received penicillins during
the two-year interval of observation. Not surprisingly,
none of these patients had confirmation of a prior penicillin
sensitivity in their charts. fortunately, no serious adverse
reactions occurred, most likely reflecting the very low
prevalence of true penicillin allergy in this group. Never-
theless, as long as drug allergy documentation is inade-
quate, the potential exists for a serious reaction.

When prescribing antibiotics, physicians, nurses and
pharmacists should routinely ask patients if they have pre-
viously received the drug and whether they had specific
adverse effects. If they claim an adverse reaction, the drug
should be avoided and a suitable alternative used. To pre-
vent future penicillin reactions, it is essential to clearly
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document any claims of prior sensitivities in a visible, con-
spicuous area ofthe medical chart.

At this time, patients who claim penicillin hypersensi-
tivity should receive skin testing only if clinical judgment
dictates that the alternative antibiotics would be ineffective
or potentially more toxic. The major determinant skin test
antigens are available as benzyl penicilloyl-polylysine
(Pre-Pen; Kremers-Urban Company), but the minor deter-
minant mixture awaits further testing before licensure.1
Until it is available, fresh penicillin G should be used. The
skin testing confers a slight risk of an allergic reaction, so
should be done only in a setting where appropriate emer-
gency precautions are present. It should be interpreted by a
person skilled in evaluating prick and intradermal skin
tests. If penicillin skin tests are positive and there is still no
alternative agent available, the patient should be cautiously
desensitized to the penicillins. Several protocols have been
used for desensitization. 11.16-18 If the skin tests are nega-
tive, a low-dose penicillin should be given orally. If toler-
ated, the full therapeutic dose may then be given.

REFERENCES

1. Mathews KP: Clinical spectrum of allergic and pseudoallergic drug reactions.
J Allergy Clin Immunol 1984; 74:558-566

2. Orange RP, Donsky GJ: Anaphylaxis, In Middleton E Jr, Reed CE, Ellis EF
(Eds): Allergy: Principles and Practice. St Louis, CV Mosby, 1978, pp 563-573

3. Valentine M, Chair: Allergic emergencies, In NIAID Task Force Report:
Asthma and Other Allergic Diseases, US Dept Health, Education and Welfare publi-
cation No. (NIH) 79-387. National Institute of Allergy and Infectious Diseases, May
1979, p 501

4. Mendelson LM, Ressler C, Rosen JP, et al: Routine elective penicillin allergy
skin testing in children and adolescents: Study of sensitization. J Allergy Clin
Immunol 1984; 73:76-81

5. Idsoe 0, Guthe T, Willcox RR, et al: Nature and extent of penicillin side-reac-
tions, with particular reference to fatalities from anaphylactic shock. Bull WHO
1968; 38:159-188

6. Green GR, Rosenblum A: Report of the Penicillin Study Group-American
Academy of Allergy. J Allergy Clin Immunol 1971; 48:331-343

7. Stember RH, Levine BB: Prevalence of allergic diseases, penicillin hypersen-
sitivity and aeroallergen hypersensitivity in various populations (Abstr 46). J Allergy
Clin Immunol 1973; 51:100

8. Kern RA, Wimberley NA Jr: Penicillin reactions, their nature, growing im-
portance, recognition, management, and prevention. Am J Med Sci 1953;
226:357-370

9. Rajka G, Skog E: On the relation between drug allergy and atopy. Acta
Allergol 1965; 20:387-395

10. Chandra RK, Joglekar SA, Thomas E: Penicillin allergy: Anti-penicillin IgE
antibodies and immediate hypersensitivity skin reactions employing major and minor
determinants of penicillin. Arch Dis Child 1980; 55:857-860

11. Bierman CW, VanArsdel PP Jr: Penicillin allergy in children: The role of
immunological tests in its diagnosis. J Allergy Clin Immunol 1969; 43:267-272

12. Warrington RJ, Simons FER, Ho HW, et al: Diagnosis of penicillin allergy
by skin testing: The Manitoba experieince. Can Med Assoc J 1978; 11 8:787-791

13. VanArsdel PP Jr, Martonick GJ, Johnson LE, et al: The value of skin testing
for penicillin allergy diagnosis. West J Med 1986; 144:3 11-3 14

14. Baigelman W, Cupples LA, Harding J, et al: Documentation of drug allergy
in CCU patients. Hosp Pract [Off] 1983; 18:90, 94-96

15. Sogn DD, Casale TB, Condemi JJ, et al: Interim results of the NIAID
collaborative clinical trial of skin testing with major and minor penicillin derivatives
in hospitalized adults. J Allergy Clin Immunol 1983; 71 (Suppl): 147

16. Sullivan TJ, Yecies LD, Shatz GS, et al: Desensitization of patients allergic
to penicillin using orally administered beta lactam antibiotics. J Allergy Clin
Immunol 1983; 69:275-282

17. Gorevic PD, Levine BB: Desensitization of anaphylactic hypersensitivity
specific for the penicilloate minor determinant of penicillin and carbenicillin. J
Allergy Clin Immunol 1981; 68:267-272

18. Naclerio R, Mizrahi EA, Adkinson NF Jr: Immunologic observations during
desensitization and maintenance of clinical tolerance to penicillin. J Allergy Clin
Immunol 1983; 71:294-301

700 CHILDREN SENSITIVE TO PENICILLIN


